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CHAPTER IX
THE  INTERPRETATION  OF  THE  RONTGEN  SPECTRA  OF CRYSTALS
THE researches of Laue1 and of W. L. and W. H. Bragg 2 on the
diffraction of X-rays by means of crystals originally gave rise to a
conception of the solid state which was not in agreement with our
chemical ideas.
The quintessence of this conception lay in the assumption that
every atom of a crystalline substance which occupies a definite position
in the lattice must be united with every neighbouring atom by forces
of the same nature.
As a consequence of this, clearly, the molecular conception of the
solid state must have undergone a fundamental change.
Thus, in the crystalline phase, the forces which exist between the
atoms would then be of one kind only, whilst in the liquid phase, for
example, the attractive force might be resolved into two different
components. Of these the one component consists of forces which are
universal, the action of which on any given mass is independent of the
presence at the same time of other masses (physical forces of attraction),
whilst the other portion consists of local forces, whose action on a given
mass is dependent on whether the force is already partially saturated or
not (chemical forces or valency).
As a result of the conclusion just mentioned, which is a necessary
consequence of Bragg's theory, this theory was immediately disputed by
Smits and Scheffer8 from the chemical side and by Beckenkamp 4 and
Niggli 5 from the crystallographic point of view. The chief argument
adduced from the chemical standpoint was, that the universal
homogeneous bond is at variance not only with our chemical judgment,
but also with all the modern theories of the atom : Boltzmann,6 Bohr,7
Stark,8 Lewis,9 Langmuir.10
The question naturally arises here:   Does the chemical binding
1  Sitzungbcr. d. Bayer. Akad. d. Wiss^ June (1912).
2  Proc. Cambridge Phil. Soc. 17, I, p. 43 (1912).
3  Proc. Kon. Akad. v. Wet., Amsterdam, 19, 432 (1916).  We also gave a model,
simply to illustrate our ideas.    This model is inaccurate, but naturally this does not
in the least weaken the objections brought against Bragg's theory.
4  Leitfaden der Kristallographie, pp. 379, 410 et seq.
5  Geometrische Kristallographie des Diskontinuums^ pp. 425 et seq.
6   Vorlesungen iiber Gas theorie, II, 177.
7  Phil. Mag. (6), 26, I, 47<> and 857 (1913)-
8  Prinzipien der Atomdynamik.
9 Journ. Amer. Chem. Soc., 38, 762 (1916).              10 Ibid., 41, 868 (1919).
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